SUPPORTING ONLINE MATERIAL

Materials and Methods
Strains and genetics:
Strains were maintained and cultured using standard techniques (S1). N2 Bristol was the wild-type strain. Strains were obtained from the Caenorhabditis Genetics Center and the C. elegans knockout consortium. We used the following mutant alleles: unc-63(gk234) I, dpy-5(e61) I, unc-29(e1072) I, unc-47(gk192) III, III, III, IV. We used these deficiency containing strains: GE1825, tDf1/unc-32(e189) dpy-18(e499) III; and MT2181, nDf24/unc-13(e1091) lin-11(n566) I. We used the following strains carrying transgenes: PD4788, mIs13 [myo-2::GFP, pes-10::GFP, F22B7.9::GFP] I; CB5584, mIs12 F22B7.9::GFP] II; PD4792, mIs11 F22B7.9::GFP] IV; PD4793, mIs10 F22B7.9: :GFP] V; WHR7 (AZ218 backcrossed to N2 11x), unc-119(ed3) ruIs38 [unc-119(+) partial myo-2 promoter::GFP] III; and TV775, wyIs58 III. Transgene [myo-2::GFP, pes-10:: GFP, F22B7.9::GFP] expresses GFP under the control of the myo-2 pharynx-specific promoter, an early embryo pes-10 promoter as well as a gut specific enhancer; we scored the GFP expression in the pharynx during the L4 and adult stages. Transgene [unc-119(+) partial myo-2 promoter::GFP] expresses GFP under the control of the myo-2 pharynx-specific promoter. Transgene [opt-3::GFP:: expresses GFP under the control of a neuron-specific promoter and RFP under the control of a coelomocyte promoter; we only scored the RFP signal because the GFP was too weak.
Scoring transgene transmission ratios:
For all transgene experiments, we first crossed N2 males to strains homozygous for the transgene insertion. We identified heterozygous F1 males (gfp/+ or rfp/+) based on their less intense GFP or RFP fluorescence relative to homozygous individuals and set up single F1 male crosses to tester DpyUnc hermaphrodites. To ensure that every F2 individual was scored, we transferred parents to fresh plates every day until the hermaphrodite parents stopped laying eggs. The sex and GFP or RFP phenotype of every cross L4 or adult F2 progeny were scored using an epifluorescence dissecting microscope.
Scoring deficiency transmission ratios: nDf24:
To assay nDf24 transmission ratios, we first generated nDf24/+ F1 males by mating N2 males with nDf24/unc-13(e1091) lin-11(n566) hermaphrodites. This cross produced two genotypes of F1 males, nDf24/+ and unc-13(e1091) lin-11(n566) /+ +, which were distinguished from each other in crosses to dpy-5(e61) unc-29(e1072) hermaphrodites. Because the deficiency nDf24 deletes unc-29, the nDf24/+ males produced F2 Unc progeny while the unc-13(e1091) lin-11(n566) /+ + males did not. From nine nDf24/+ F1 male crosses, we scored the sex and Unc status of every F2 individual under a standard dissecting microscope. Because nDf24/+ F2 individuals (Unc) grew more slowly than non-deficiency containing animals, each plate was scored over two days and the identified animals were killed to prevent miscounting due to the appearance of any F3 progeny.
tDf1:
To assay tDf1 transmission ratios, we first generated tDf1/+ F1 males by mating N2 males with tDf1/unc-32(e189) dpy-18(e499) hermaphrodites. This cross produced two genotypes of F1 males, tDf1 /+ and unc-32(e189) dpy-18(e499) /+ +, which were distinguished from each other in crosses to unc-32(e189) dpy-18(e499) hermaphrodites. Because the deficiency tDf1 deletes dpy-18 but not unc-32, the tDf1 /+ males produced F2 Dpy non-Unc progeny while the unc-32(e189) dpy-18(e499) /+ + males produced F2 DpyUnc progeny. From 11 tDf1/+ F1 male crosses, we scored the sex and Dpy status of every F2 individual under a standard dissecting microscope
Single gene deletion crosses:
To remove background mutations generated during the initial mutagenesis, we repeatedly backcrossed the single gene deletion mutations to N2. We backcrossed unc-30 (XA8197) ten times, unc-47 (XA8185) seven times, and unc-63 (XA8179) five times. To generate heterozygous unc/+ F1 males, we mated N2 males to homozygous unc hermaphrodites. Subsequently, to test for transmission bias of these small deletions, we mated single unc/+ F1 males (33, 49, and 15 single male crosses for unc -30, unc-47, and unc-63 , respectively) with 3 -5 tester hermaphrodites who were DpyUnc (dpy-18, unc-30; dpy-5, unc-47; or dpy-5 unc-63 ; with the unc corresponding to the unc being tested) and scored the sex and Unc status of every F2 individual. For the unc-30 and unc-47 crosses the Unc phenotype was determined by lightly touching each worm on the head with the worm pick to observe the "shrinker" phenotype. In both the unc-30 and unc-47 crosses we excluded male counts because we observed significant mortality of L4 and adult Unc males (but not hermaphrodites) which would artificially inflate the transmission bias estimate. For the unc-63 cross we used levamisole resistance to score Unc animals. We did not observe any male lethality in the unc-63 crosses, and thus included all individuals in the statistical analysis.
Parent of origin cross:
To generate heterozygous unc-63/+ males with a paternal unc-63 allele, we first crossed N2 males to unc-63 hermaphrodites to produce unc-63/+ F1 males. Next, we crossed these unc-63/+ F1 males to N2 hermaphrodites which produced both unc-63/+ and +/+ F2 offspring. To determine which F2 males were unc-63/+ we crossed single F2 males to tester dpy-5 unc-63 hermaphrodites and followed those that segregated Unc non-Dpy F3 progeny (12 crosses). These F2 males would have received the unc-63 chromosome from their father. We scored transmission bias of unc-63 as above.
Mutation size and transmission bias:
We used the Spearman's rank correlation test in R to test for a correlation between the estimated sizes of the indels and the magnitude of the transmission bias ratio, which was defined as the ratio of "co-segregating" (longer chromosome nullo-X and shorter chromosome X) to "anti-segregating" (longer chromosome X and shorter chromosome nullo-X) chromosome pairings.
Transgene size estimates were determined by multiplying the plasmid size by the approximate copy number of the transgenic plasmid (Table S1 ). We estimate ruIs38 to be 15 kb based on Figure 1 of ref S2 . For transgenes composed of more than one plasmid, we used the average plasmid size. To determine the transgene copy number, we first performed quantitative PCR (qPCR) on four 4-fold serial dilutions of genomic DNA for the ampicillin resistance gene (bla, S3), which is found on the backbone of every plasmid used, as well as for unc-47 and unc-63 which are single copy genes. We then determined the average cycle number difference between bla and the two uncs (ΔCt) of the four dilutions. Finally, we calculated the transgene copy number as 2 raised to power of ΔCt (Table S1 ). For ruIs38, we estimated from Fig. 2 in ref S2 that there are three integrated copies of GFP, which agrees perfectly with our qPCR results.
The size of each deficiency was estimated on the basis of the physical positions of genes inside and outside of the deficiency. The estimates were ~1.6 Mb for nDf24 and ~2.6 Mb for tDf1. The sizes of the three single gene deletions are known precisely (Table S1) .
Simulations:
For each mating system, we conducted independent simulations in 100 panmictic populations that were subjected to periodic bottlenecks. For the male/hermaphrodite and hermaphrodite (selfing only) simulations, the zeroth generation, as well as after every 10th generation, was initiated by ten hermaphrodites. For the male/female simulations, each population was initiated and re-seeded every 10th generation by five males and five females. For generations between bottlenecks, the populations expanded from the initial 10 individuals (details below) until there were more than 1000 individuals at which time only 1000 random individuals were chosen to reproduce. Individuals only existed for one generation.
In the male/hermaphrodite mating system, unmated hermaphrodites each produced 15 offspring which were XX hermaphrodites unless non-disjunction of the X occurred (the probability of non-disjunction was 0.003/progeny which is similar to the wild-type N2 rate). Individuals with non-disjunction developed into XO males. At every generation, the males (if any) were randomly paired with a hermaphrodite and produced 45 offspring composed of males and hermaphrodites distributed binomially (Pmale = 0.5). We chose values for mating (45) and selfing (15) to reflect the approximately three times higher fecundity of mated compared to selfing individuals (S4).
In the hermaphrodite (selfing only) system, all hermaphrodites produced 15 progeny and no males were ever produced (non-disjunction was 0/progeny).
The male/female mating system was identical to the male/hermaphrodite system except that females could not produce self progeny and that the sex of offspring only depended on whether they inherited the X or nullo-X chromosome from their father. Like above, at each generation, males were each randomly paired with a female which produced 45 offspring. Since each individual mated only once, and because the number of males and females was distributed binomially, some individuals were not paired and did not contribute to the next generation.
We used the following specifications for mutation and chromosome segregation. Random neutral indel mutations of 2 kb occurred with an equal probability on all chromosomes at a rate of 0.004/progeny. In males the longer chromosome co-segregated with the nullo-X chromosome with a transmission bias ratio of 1.5 (or 1.0 in control experiments). If two or more paternal autosomal chromosome pairs differed in size, only one randomly chosen pair exhibited transmission bias during meiosis. The initial haploid genome size was 120 Mb distributed evenly (i.e., 20 Mb each) across the five autosomes and the X.
The simulation was written in C++ and run on the Vital-IT computer cluster (Swiss Institute for Bioinformatics). Code is available upon request. Simulations were run for 100,000 generations and during each, the net change in genome size (population average) was calculated every 100 generations. Averages of all simulations are presented.
Supplementary Text S1.
Parent-of-origin does not affect skew. All crosses used the same design with the focal heterozygote male receiving the indel mutation from the mother. To exclude maternal effects, we examined segregation patterns for a paternally-derived unc-63 deletion and found that it exhibited skew (Fig.  S1c ). Transmission patterns were not different between the maternal and paternal alleles (P = 0.32, chi-squared test), indicating that the parent-of-origin does not contribute to skew. Fig. S1 . Differential segregation of chromosomes with small insertions and deletions in hermaphrodite and male offspring. N, number of males tested; n, total individuals scored.
Supplementary Figures
Fig. S2. Correlation between the magnitude of the transmission bias ratio and the size of indels.
The transmission bias ratio is the number of progeny inheriting the "co-segregating" relative to the "anti-segregating" chromosome pair (see Materials and Methods). Allele names are indicated. Green, transgenes; orange, deficiencies; blue, single gene deletions. The average decimal proportion of males/generation per simulation was 0.048 ± 2.4e-4 SD for (a), 0.50 ± 3.6e-5 SD for (b), and 0.0 ± 0 SD for (c). Plotted values are averages of 100 simulation runs. Thick lines, 1.5 transmission bias ratio; thin lines, controls without transmission bias. Data points were reported every 100 generations. *** P < 0.001; ns, not significant. P-values are from one-sample t-tests (one-tailed) of the last generation with the null hypothesis being no reduction in genome size. 
